Abstract In Asia, three species of Polystachya (Orchidaceae) are recognized, based on detailed morphological studies. They occur in southern Asia, from Tamil Nadu State in southern India and Yunnan Province in southeastern China to Sumbawa Island in southern Indonesia. As circumscribed here, two Asiatic species are endemic to southern India apart from P. concreta, which is a taxon of pantropical distribution. As part of a detailed nomenclatural review, 21 lectotypes and 1 neotype are designated. For each species treated, a full synonymy, detailed description, illustration, and distribution map are provided. A key for determination of the Asiatic species is included. One species from southeastern India (Kalrayan Hills) is newly described: P. seidenfadeniana. Dendrobium parvum Seidenf. is reduced to a synonym of Polystachya concreta (Jacq.) Garay & H.R. Sweet.
Introduction
Polystachya Hook. (Orchidaceae) is a large, predominantly epiphytic genus comprising about 230 species. It is characterized by a more or less pseudobulbous stem, an inflorescence arising from the top of the pseudobulb, nonresupinate flowers with often prominent mentum (a chin-like structure formed by adnation of the lateral sepals and long column foot), short and massive column, and superposed pollinia. The genus is of pantropical distribution, though the vast majority of polystachyas grow in the tropical part of Africa. Nineteen species occur in Madagascar and the Indian Ocean Islands, 13 are found in the Neotropics, and 3 in tropical Asia.
All three Asiatic Polystachya species represent the typical section of the genus. They are epiphytic plants with basally thickened stems covered by the leaf bases, oblanceolate to obovate and deciduous leaves, racemose or paniculate and many-flowered inflorescence, small to medium, fleshy, glabrous or pubescent flowers, and threelobed lip often furnished with a central ridge-like callus covered densely with pseudopollen.
Asiatic polystachyas were classified variously according to different authors. Hooker (1894) presented three species from India, P. purpurea Wight, P. zeylanica Lindl., and P. wightii Rchb.f. with a comment that more specimens of the latter species need to be analyzed. Two years later, Ridley (1896) described three new species of Polystachya from the Malay Peninsula, P. penangensis, P. singapurensis, and P. siamensis. The latter species was accepted by Smith (1933) , who listed it together with P. flavescens (Blume) J.J. Smith. However, Holttum (1957) recognized all three of Ridley's species (P. penangensis, P. singapurensis, and P. siamensis) as synonyms of P. flavescens. Dassanayake and Fosberg (1981) gave information about the sole species of Polystachya occurring in Sri Lanka, P. concreta (Jacq.) Garay & H.R. Sweet, and commented that the species is closely related to P. wightii Rchb.f. from southern India, though the two species differ in size, with the latter being a smaller plant. In the opinion of Valmayor (1984) , P. luteola is the only representative of the genus in the Philippines. The author presented an extensive synonymy list. Isaac-Williams (1988) recognized P. flavescens as the only Asiatic species of Polystachya; P. siamensis was found as a synonym of P. flavescens. The authors of the recent Floras of particular parts of Asia (India, Borneo, China, Thailand, Laos, Vietnam, Philippines) claim that P. concreta is the only Asiatic species of the genus Polystachya (Wood et al. 1993; Sathish Kumar and Manilal 1994; Wood and Cribb 1994; Bose et al. 1999; Singchi et al. 1999; Schuiteman and de Vogel 2000; Cootes 2001) .
The confusion regarding the identity of P. concreta is often caused by infraspecific variability. The development and length of the inflorescence is not a very good character to distinguish species within the P. concreta complex (especially when treated as the only key character), as there are some intermediate forms between the simple and branched raceme, and this character should be used carefully. The shape and proportions of the lip are also problematic characters; however, when used cautiously and with consciousness of infraspecific variability, they can be good distinguishable features (Fig. 1) .
The lip of P. concreta is distinctly three-lobed, unguiculate, though sometimes the claw is obscure. The lateral lobes are prominent, oblong, oblong-ovate to triangular, obtuse to subacute, reaching at least half length of the middle lobe, often longer. The middle lobe is widely oblong to almost orbicular or widely ovate, obtuse or rounded with small fleshy apiculus. The ridge-like fleshy callus is prominent set along the mid-nerve from the base of the lip up to the base of the middle lobe, covered with the moniliform, pseudopollen-forming uniseriate trichomes (Davies et al. 2002) . The variability of the lip form is seen especially in the length and width of the lateral lobes, shape and size of the middle lobe, and proportions between the three lobes (Fig. 1) .
Materials and methods
A standard procedure of using the herbarium material was applied. The vegetative and floral characters of individual plants were analyzed. Particular parts of the flower were boiled, dissected, measured, and drawn under a binocular microscope. The results were then compared with the type material, diagnoses, and original illustrations. Each studied specimen was photographed. The database of the studied material is available in the first author's archives. The material for the study was loaned from or examined in 13 herbaria (B, BKF, BM, BR, C, K, L, MA, MO, P, U, WAG, W). Apart from 66 specimens collected from Asia, 315 herbarium specimens and spirit material as well from the whole range of distribution of P. concreta were analyzed in detail to establish the scope of variability of the species. Thirty-one type specimens of 30 heterotypic synonyms of P. concreta were carefully studied.
Results and discussion
After detailed studies of 66 specimens of P. concreta complex collected from Asia and more than 300 from the Neotropics, Africa, and Madagascar, we conclude that the vast majority of them are represented by the variable and widely distributed species P. concreta. Besides, we recognize two species endemic to the South India Region: P. wightii being found in the Tamil Nadu and Kerala States, and the newly proposed species, P. seidenfadeniana, occurring in the Periakalrayans (Tamil Nadu State) only. Tamil Nadu ranks first among all the states of India with 533 endemic plant species, which constitutes almost 10% of all plant species occurring in the region (ENVIS 2006) .
Thus we recognize three species of Polystachya in Asia, which are presented below.
A key for determination of Asiatic species of Polystachya: 1. Lip distinctly three-lobed, lateral lobes prominent, middle lobe as wide as or wider than long: 2 1. Lip obscurely three-lobed, lateral lobes obscure, middle lobe markedly longer than wide: P. seidenfadeniana 2. Lip sessile, lacking a callus, lateral lobes short, middle lobe widely obovate: P. wightii 2. Lip clawed, furnished with prominent, linear, fleshy, ridge-like callus, lateral lobes prominent, middle lobe widely oblong to widely ovate: P. concreta
Polystachya seidenfadeniana Mytnik & Baranow sp. nov. (Fig. 2) P. concreta arcte similis est sed labellum hastatum obscure trilobatum est, lobi laterales late triangulares obtusique sunt, lobus intermedius valde longior quam latus est.
Type: INDIA. Tamil Nadu: Salem District, Attur Periakalrayans, alt. 950 m, 1 July 1978, Matthew 15260 (Holotype: C, Isotype: RHT -non vidi).
Small epiphytic plant, up to 17 cm tall, growing in clusters. Pseudobulbs 2.5 cm long, 0.5 cm in diameter, clustered, slender, cylindrical, covered by membranous sheaths at the base and by basal leaves at the upper part. Leaves 3, 7-15 9 1.2-1.5 cm, lanceolate or oblanceolate, cuneate, unequal at the apex. Inflorescence up to 10 cm long, shorter than the leaves, erect, simple, bearing many flowers. Peduncle covered with tubular, acute sheaths for whole length. Rachis pubescent. Flowers nonresupinate, small, reddish, densely arranged on the peak of the rhachis. Floral bracts up to 3 mm long, narrowly triangular, glabrous. Pedicel and ovary 4-5.5 mm long, glabrous. Dorsal sepal 3 9 1.5 mm, ovate-triangular, acuminate, glabrous. Lateral sepals 3.1-3.4 9 2.5 mm, obliquely triangular, acute to narrowly acute, glabrous. Mentum 2-2.5 mm high, rounded. Petals 2.5 9 0.5 mm, linear-oblong, acute, falcate. The lip, 2.8-3 9 1.5-2 mm, very obscurely threelobed at the base, obovate in outline; the lateral lobes very obscure, rounded to broadly triangular and obtuse; the middle lobe 1.6-1.8 9 1.2-1.3 mm, ovate, side margins crenulate, apex emarginate with apiculus on the back side; the callus 1.2 9 0.6-0.7 mm, a high, fleshy keel at the base of the lip. Column foot ca. 1.8 mm long. ALTITUDE: 950 m. DISTRIBUTION: India, endemic to Periakalrayans Hills (Tamil Nadu State), known from the type collection so far (Fig. 4) .
ETYMOLOGY: The name of the new species is dedicated to the late Dr. Gunnar Seidenfaden (1908 Seidenfaden ( -2001 , an eminent Danish botanist and expert on Southeast Asian orchids.
DISCUSSION: Undoubtedly Polystachya seidenfadeniana is closely related to P. concreta, but the inflorescence of the former species is always simple and shorter than the leaves, up to 10 cm long. The two species differ in the lip structure. The lip of P. seidenfadeniana is widest at its base, up to 1.5 mm wide, indistinctly basally three-lobed, and somewhat hastate. The lateral lobes of lip are obscure, broadly triangular, and obtuse. The middle lobe of lip is markedly longer than wide, oblong-obovate, tapering, and emarginate at the apex. On the contrary, the lip of P. concreta is characterized by the prominent oblong, oblong-elliptic or triangular lateral lobes reaching at least half length of middle lobe, the latter lobe is often wider than long or as long as wide, in many cases almost orbicular in outline or transversely elliptic. Being aware of the high variability of the lip form within P. concreta, we decided to describe the new species because of the composition of unique characters mentioned above, which make the new entity easily distinguishable from P. concreta.
The new entity was found in the Periakalrayans, a part of the Kalrayan Hills (Salem District) lying to the south of the Tumbal River, where the entire slopes are covered by Reserve Forests. Polystachya seidenfadeniana is known from one locality so far, but a field survey needs to be carried out to ascertain the distribution range of the species.
Polystachya wightii Rchb.f. (Fig. 3 Epiphytic plants up to 25 cm tall. Stems elongate, swollen into pseudobulbs at the base, clothed with bases of fallen leafs. Pseudobulbs up to 4 cm long, ovoid, 2-5-leaved. Leaves 12-21 cm long, 1.5-2.5 cm wide, papery, oblong-elliptic to elliptic, obtuse or acute. Inflorescence apical, many-flowered, up to 20 cm long, paniculate, weakly branched, each branch to 3 cm long, usually much shorter; peduncle elongate, compressed, completely enclosed by scarious sheaths. Flowers yellow or green to greenish-yellow, fleshy, small, glabrous. Floral bracts 2.7-4 mm long, triangular or narrowly triangular, acute, glabrous. Pedicel and ovary up to 6 mm long, slightly pubescent. Mentum 2-3 mm high. Dorsal sepal 2-3.5 9 1.5-2 mm, triangular or widely triangular, acute. Petals 2.2-3 9 0.5 mm, oblanceolate or spatulate, obtuse or acute. Lateral sepals 2.8-4 9 1.8-3.3 mm, obliquely triangular, acute. The lip, 2.5-3.7 9 3-3.5 mm wide, wider than long, sessile, three-lobed in the middle, free from callus, covered with glandular hairs in the basal half along the mid-nerve; the middle lobe 1-1.2 9 2-2.2 mm, widely obovate, with undulate margins, emarginate at apex with a fleshy apiculus on the back side of the lip; the lateral lobes 0.8 mm wide, reaching up to third length of the middle lobe, oblong-ovate, rounded to obtuse. Column 2.5 mm long, column foot up to 2.6 mm long. ALTITUDE: 900 m. DISTRIBUTION: Southern India (Fig. 4) . Representative Specimens Examined. INDIA. Tamil Nadu: Coimbatore Distr., near Coimbatore, Wight 2990 (C!, K!, W!). Kerala: Idukki Distr., ca. 20 km from Idukki on road to Kulamavu, alt. 900 m, C.D.K. Cook, E.M. Rix & J. Schneller 78 (K!).
DISCUSSION: Some authors consider P. wightii as a synonym of P. concreta (Garay and Sweet 1974; Bose et al. 1999) . However, in our opinion, the two species represent different taxonomic units differing in the lip structure. The lip of the former species is almost sessile, without any callus but furnished with glandular hairs in basal half of the disc, the lateral lobes are small, and the middle lobe is widely obovate, widest at its base. The lip of P. concreta is rather distinctly clawed, furnished with a prominent fleshy callus often covered with pseudopollen, the lateral lobes prominent, usually reaching at least half length of the middle lobe, the middle lobe widely oblong to widely ovate.
Polystachya wightii is known from southern India so far, but a field survey needs to be carried out to ascertain the distribution range of the species.
Polystachya concreta (Jacq.) Garay & H.R. Sweet (Fig. 1) Orquideologia 9: 206. 1974. : Epidendrum concretum Jacq., Enum. Syst. Pl.: 30. 1760; Type citation: all species described by Jacquin (1760) originated ''in Insulis Caribaeis vicinaque Americes continente,'' but neither specimens nor references to previously published illustrations are given. Type (here designated): MARTINIQUE. [Szlachetko et al. 2010 ]: P!). 
